Karyotypes of 7 taxa of the rodent genus Oligoryzomys trapped in 33 localities from an area ranging from 01ЊN to 32ЊS in Brazil were analyzed. Three species were trapped exclusively in the Cerrado biome: O. stramineus, diploid number (2n) ϭ 52, fundamental number (herein, number of autosomal arms; FN) ϭ 68; O. eliurus, 2n ϭ 62, with 2 fundamental numbers, FN ϭ 64 and 66; and Oligoryzomys sp., 2n ϭ 70, FN ϭ 74. In the Amazon, we caught O. cf. messorius, 2n ϭ 56, FN ϭ 58, and O. microtis, 2n ϭ 66, FN ϭ 74. Oligoryzomys nigripes (2n ϭ 61, 62, FN ϭ 80-82) was trapped in 24 localities in various biomes, and O. flavescens from several sites in southern Brazil presented the same karyotypes as those already described at other sites. The C-and NOR-banding were performed for all species, and the (T 2 AG 3 ) n telomeric probe hybridized in situ to both the short and long arms of all pairs of karyotypes of O. cf. messorius, O. eliurus, and Oligoryzomys sp. An analysis performed with 11 microsatellite DNA heterologous primers improved differentiation of O. nigripes from O. eliurus individuals, 2 species that presented 2n ϭ 62 and that were trapped at the same site.
longing to the Sigmodontinae (Carleton and Musser 1989) , and studies have been performed on some aspects of the genetic structure of the populations and relationships of a few species (Chiappero et al. 1997; Dickerman and Yates 1995; Myers et al. 1995; Patton et al. 1996) . Karyologic studies have helped to clarify systematics of this complex group, which presents diploid numbers (2n) from 44 found in the taxon named as Oligoryzomys sp. 2 by Silva and Yonenaga-Yassuda (1997) to 68 in the animals considered as variant 1 of Oligoryzomys longicaudatus by Gardner and Patton (1976) . We describe for the 1st time the karyotypes of 3 species of this genus and 4 other species collected at 33 localities comprising the major part of the Brazilian range of the genus.
MATERIALS AND METHODS
The sample included specimens of 7 taxa of Oligoryzomys caught at 33 localities in an area ranging from 01ЊN to 32ЊS in Brazil ( Fig. 1 ; Table 1). Skins and skulls of the individuals studied are deposited in the mammal collections of the Museu Nacional, Rio de Janeiro (MN), and the Universidade Federal da Paraiba, João Pes- soa (UFPB). Voucher specimen numbers are given in Appendix I.
Mitotic preparations were made employing the technique of Baker et al. (1982) . The C-, G-, and NOR-banding were performed following the methods of Sumner (1972) , Seabright (1971) , and Howell and Black (1980) , respectively. The fluorescent in situ hybridization process with the telomeric sequence (T 2 AG 3 ) n was applied to specimens of Oligoryzomys cf. messorius, O. eliurus, and Oligoryzomys sp., with the ''all human telomeres'' probe (Oncor, Gaithersburg, Maryland) stained with digoxygenin according to the manufacturer's protocol.
Eleven sets of microsatellite DNA primers designed for Rattus (R12, R47, R65, R69, R75, and R97- Serikawa et al. 1992) and Mus (M13, M23, and M49- Love et al. 1990; and ATP and KRT-Santos et al. 1995) were amplified by heterologous polymerase chain reaction in O. eliurus and O. nigripes, as described in LimaRosa et al. (2000) .
RESULTS AND DISCUSSION
The 7 species analyzed displayed diploid numbers from 52 to 70. The diploid number of 70 that we found in Oligoryzomys sp. is the highest number reported to in the genus, verified in 1 of the 3 undescribed karyotypes we report in this paper (Table 2) .
Oligoryzomys stramineus.-Seven O. stramineus (Tables 1 and 2) showed 2n ϭ 52, with 9 biarmed and 16 acrocentric autosome pairs. The X chromosome was a large submetacentric, between pairs 3 and 4 in size, and the Y chromosome was a medium-sized metacentric. The C-bands (data not shown) were centromeric in the majority of the autosomes (but were absent in the 1st pair) and of the X chromosome. The Y chromosome was entirely heterochromatic. The karyotype of O. stramineus could be included in species group 3 (the first 2-4 pairs of similar size, according the classification we made of the Oligoryzomys species based in the size and shape of its pair 1, see Table 3 ). That same Giemsa karyotype was reported by Bonvicino and Weksler (1998:94, figure 2 ) in the type series of O. stramineus, a new species that they described. Mambaí (Goiás State; Fig. 1 ), from which our sample came, was located inside the distribution area proposed for this species (Cerrado of northern Goiás and Minas Gerais states and Caatinga of the states of Paraiba and Pernambuco). Silva and Yonenaga-Yassuda (1997) ; 2) this work; 3) Espinosa and Reig (1991) ; 4) Gallardo and González (1977) ; 5) Gallardo and Patterson (1985) ; 6) Gallardo and Palma (1990) ; 7) Kiblisky (1969) ; 8) Furtado (1981) ; 9) Myers and Carleton (1981) ; 10) Brum (1965) ; 11) Brum-Zorrilla et al. (1988) ; 12) Sbalqueiro et al. (1991) ; 13) Aniskin and Volobouev (1999) ; 14) Gardner and Patton (1976) ; 15) Musser and Carleton (1993) ; 16) Bonvicino and Weksler (1998) ; 17) Haiduk et al. (1979) ; 18) Yonenaga et al. (1976 Table  1 ) had 56 chromosomes, a karyotype hitherto not described in the genus. The 1st pair was a large acrocentric, 2 pairs were small metacentrics, and the other 24 pairs were medium to small acrocentrics, resulting in a fundamental number (FN) ϭ 58 (FN is used herein to designate only the number of autosomal arms). The X chromosome was a large submetacentric (between pairs 1 and 2 in size), and the Y chromosome was a large metacentric (Fig. 2a) . The C-bands (heterochromatic material) were centromeric in most of the chromosomes, including the 1st pair. The short arm of the X chromosome and the entire Y chromosome were heterochromatic (Fig. 3a) . One pair dis- played NOR-bands in the short arms (Table  2) .
Oligoryzomys messorius was considered as a synonym of O. fulvescens by Musser and Carleton (1993) . The species we studied in the Amazon presents 2n ϭ 56, FN ϭ 58 and belonged to species group type 1 of the Oligoryzomys karyotypes, in which the 1st pair is 1.5 larger than pair 2 (Table 3) . However, O. fulvescens is chromosomally quite distinct, presenting 2n ϭ 54, FN ϭ 68 in Costa Rica (Gardner and Patton 1976) and 2n ϭ 60, FN ϭ 74 in Mexico (Haiduk et al. 1979) , and these karyotypes are included in species group 3 (the first 2-4 pairs of similar size; see Table 3 ). The taxon messorius was reported by Thomas (1901) in the Kanuku Mountains, Guyana, about 150 km from the locality where we collected our sample (Surumú, Roraima State; Fig. 1 ). This geographic vicinity, allied to the chromosome distinctiveness from fulvescens, suggests that the taxon of Surumú may be cf. messorius.
Oligoryzomys nigripes.-We found 2n ϭ 62 in specimens of O. nigripes from several places in the states of Bahia, Goiás, Espírito Santo, Paraná, Santa Catarina, and Rio Grande do Sul (Fig. 1) . That karyotype presented FN ϭ 78, 80, 81, and 82. That variation was due to pericentric inversions occurring in pairs 3 and 4 (acrocentrics or submetacentrics, with all combinations of heterozygous and homozygous individuals; Tables 1 and 2 ). Pair 2 was always biarmed, but an inversion made it either subtelocentric or submetacentric. The X chromosome was a large metacentric, submetacentric, or subtelocentric, and the Y chromosome, also polymorphic, was a small acrocentric, a medium metacentric, or a large submetacentric. The 2n ϭ 61 karyotype corresponded to an XO female ( Table 2 ). The C-bands (data not shown) were pericentromeric and seen only in some medium and small pairs. The C-band was always absent in the 1st pair. The short arm of the X chromosome and the long arm of the Y chromosome were heterochromatic. That same karyotype, with 2n ϭ 62 and the pericentric inversion systems, was reported in specimens from Paraguay by Myers and Carleton (1981:16, figure 5 ) and from the states of São Paulo and Rio de Janeiro, Brazil (Almeida and Yonenaga-Yassuda 1991); this karyotype also was described in individuals referred to as O. delticola from Uruguay and Argentina (Espinosa and Reig 1991) . O. nigripes Olfers, 1818 (an older name than delticola) inhabits eastern Paraguay and northern Argentina, and O. delticola Thomas, 1917 presents a complementary distribution to it, occurring in east-central Argentina, Uruguay, and southern Brazil (Musser and Carleton 1993) . These 2 taxa apparently constitute a unique cytotaxonomic entity (2n ϭ 62, FN ϭ 78-82), which we found occupying a broad area of South America, extending from northern Argentina to Paraguay and from Uruguay and southern Brazil to the east on the coast to 15ЊS (Southern Bahia) and to the west to the Cerrado biome in central Brazil.
Oligoryzomys eliurus.-The individuals of O. eliurus, another species with 2n ϭ 62, were collected at 4 localities of the Cerrado biome ( Fig. 1; Table 1 ). Two autosomal conditions, FN ϭ 64 and 66, were observed, both with a large acrocentric pair, a medium submetacentric pair, a large polymorphic X chromosome (acrocentric or subtelocentric), and a small acrocentric Y chromosome. The FN ϭ 64 karyotype presented 27 acrocentric pairs of medium to small sizes, and a medium metacentric pair. The karyotype with FN ϭ 66 has 26 acrocentric pairs of medium to small size and 2 pairs of small metacentrics; the Y chromosome was a submetacentric ( Fig. 2b ; Table  2 ). The C-bands occurred in the centromeric regions of the majority of the autosomes but were absent in the 1st pair. In the X chromosome, the C-band (centromeric) varied in size, and the Y chromosome proved to be entirely heterochromatic (Fig. 3b) . The NORs were located in the short arms of 1-3 pairs (Table 2) .
From a chromosomal standpoint, 3 species of Oligoryzomys presented 2n ϭ 62 and a low FN to 2n ratio: in Brazil in the Cerrado (FN Myers and Carleton 1981) . Musser and Carleton (1993) later suggested that the karyotype of O. fornesi from Paraguay would correspond to that of O. microtis. These 3 taxa share a large acrocentric pair 1, 26-27 medium to small acrocentric pairs, and 2 or 3 pairs of medium to small biarmed elements (Table 3) . They also have the same polymorphic X and Y chromomosomes. We collected our sample in the Brazilian Cerrado, a region within the proposed distribution of O. eliurus (central and southeastern Brazil-Musser and Carleton 1993) .
At 1 of the localities (Ipameri) of the Cerrado where O. eliurus was trapped, it was sympatric with O. nigripes. Myers and Carleton (1981) proposed that these 2 taxa were subspecifically distinct. Nevertheless, the karyotype of O. eliurus is quite different from that of O. nigripes. Although it bears the same diploid number (62), O. eliurus shows autosomal arm numbers of 64 and 66, smaller than the 78-82 presented by O. nigripes. Furthermore, in previous studies, we verified that heterologous amplifications of some microsatellite DNA loci of Mus and Rattus showed bands that were speciesspecific in several oryzomyine taxa (LimaRosa et al. 2000) . We performed this analysis with 11 microsatellite DNA heterologous primers in 10 O. nigripes and 7 O. eliurus specimens. We found that all of the O. nigripes individuals presented a 192-base pair band (amplified by primer R65 of rat, designed by Serikawa et al. 1992) . The occurrence of this band in only this species, not having been seen in the other species of the Oligoryzomys genus including O. eliurus, reinforces the distinction between these 2 species.
Oligoryzomys flavescens.-In O. flavescens, 2n varied from 64 to 67 and FN from 66 to 72 because of the occurrence of a system of 0-3 accessory chromosomes (Bchromosomes; Table 2 ). The Giemsastained and C-banded karyotype, the same as that described by Sbalqueiro et al. (1991: 196, figures 2A and 2C) , basically was composed of a large acrocentric pair, 28 pairs of medium to small acrocentrics, and 2 or 3 small biarmed pairs. The B chromosomes were small submetacentrics to metacentrics. The X chromosome was a medium submetacentric (between pairs 1 and 2 in size), and the Y chromosome was a polymorphic medium subtelocentric to submetacentric or a small metacentric. That same basic karyotype also was reported in Argentina, Uruguay, Bolivia, and in several localities in southern Brazil (Aniskin and Volobouev 1999; Brum-Zorrilla et al. 1988; Sbalqueiro et al. 1991; Vidal-Rioja et al. 1988) . That karyotype also was the same as that of O. fornesi with 2n ϭ 64-66, which was collected in Paraguay by Myers and Carleton (1981) . O. fornesi was originally described by Massoia (1973) , who noted its close relationship to O. flavescens. Later, based on the chromosomal identity, Sbalqueiro et al. (1991) considered flavescens and fornesi to be in the same cytotaxonomic group. We found O. flavescens with O. nigripes at 4 sites in southern Brazil (localities 10, 17, 22, and 26; Fig. 1) .
Oligoryzomys microtis.-The species O. microtis, trapped in the Amazon biome (locality 2, Fig. 1 ), showed 2n ϭ 66 and FN ϭ 74. This species presented a large acrocentric pair, 26 medium to small acrocentrics, and 5 biarmed pairs. The X chromosome was a medium acrocentric to subtelocentric (between pairs 2 and 3 in size), and the Y chromosome was a small acrocentric (Fig. 2c) . The C-bands occurred in the centromeric regions of the majority of the autosomes but were absent in the 1st pair. In the X chromosome, the C-band was centromeric, and the entire Y chromosome was heterochromatic (Fig. 3c) . The NORs were located in the short arms of 2 pairs. O. microtis, whose type locality is the lower Solimões River in the Brazilian Amazon, is distributed throughout central Brazil, south of the Solimões-Amazon rivers, and in the contiguous lowlands of Peru, Bolivia, Paraguay, and Argentina (Musser and Carleton 1993) . O. microtis includes 2 chromosome constitutions, 2n ϭ 66, FN ϭ 74 in Brazil (this report) and 2n ϭ 64, FN ϭ 66 in Peru FIG. 4. -Oligoryzomys sp., diploid number (2n) ϭ 70, fundamental number (FN) ϭ 74: a) conventional stained karyotype; b) G-banding; and c) NOR-bearing chromosomes. (Aniskin and Volobouev 1999) . This last karyotype also was described in Peru by Gardner and Patton (1976) as O. longicaudatus (variant 2). The main difference between these 2 cytotypes is a biarmed pair 1, a feature seen in individuals from Peru that is absent in the Brazilian specimens.
Oligoryzomys sp.-Twenty-one specimens of Oligoryzomys caught exclusively in the Cerrado biome displayed 2n ϭ 70 and FN ϭ 74. The karyotype was composed of a pair of large acrocentrics, 30 pairs of medium to small acrocentrics, 2 medium pairs of metacentrics, and a small pair of metacentrics (Tables 1 and 2 ). The X chromosome was a large subtelocentric (between pairs 1 and 2 in size), and the Y chromosome was a medium-sized subtelocentric (Giemsa staining, Fig. 4a ; G-bands, Fig. 4b ). The C-bands were at the centromeres of the majority of the autosomes, including the 1st pair, the 3 biarmed pairs, and in the X chromosome. The Y chromosome was entirely heterochromatic (Fig.  3d) . This karyotype, which belonged to species group type 1 (1st pair is 1.5 larger than pair 2) has not been described previously for the genus Oligoryzomys and may represent a new form or 1 of the several forms included as synonyms in the currently recognized species of central and western Brazil.
The (T 2 AG 3 ) n telomeric probes hybridized in situ in both the short and the long arms of all pairs of chromosomes of the species O. cf. messorius, O. eliurus, and Oligoryzomys sp.; the hybridization signal occurred with the same intensity in both arms (data not shown). That band localization also was observed by Silva and Yonenaga-Yassuda (1997) in the 2 unclassified species of Oligoryzomys that they studied with this technique.
The 26 taxa of genus Oligoryzomys karyotyped to date are listed in Table 3 . The diploid numbers of the genus vary from 44 to 70, and 17 of the 26 taxa karyotyped displayed a characteristic 1st pair, about 50% larger than pair 2, with the majority (12 of 17) being acrocentric.
Several authors found Oligoryzomys to be a monophyletic genus (Carleton and Musser 1989; Dickerman and Yates 1995; Myers et al. 1995; Steppan 1995) . But the hierarchical relationships among its species are controversial because the groups arranged by morphological characteristics (Carleton and Musser 1989; Hershkovitz 1966; Myers and Carleton 1981; Olds and Anderson 1987; Steppan 1995) , polymorphism of proteins (Dickerman and Yates 1995) , and polymorphism of DNA (LimaRosa et al. 2000; Myers et al. 1995) differ. The karyological data obtained in this work and in the literature (Table 3 ) also assemble the species of the genus in distinct groups.
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